Tissue plasminogen activator promotes axonal outgrowth on CNS myelin after conditioned injury.
Following CNS injury, myelin-associated inhibitors represent major obstacles to axonal regeneration and functional recovery. The following study suggests that the proteolytic enzyme tissue plasminogen activator (tPA) plays a major function in 'conditioning-injury induced' axon regeneration. In this paradigm, prior peripheral nerve injury leads to an enhanced ability of sensory neurons to regenerate their central axons in the presence of the CNS inhibitory microenvironment. tPA is widely expressed by CNS and PNS neurons and plays major roles in synaptic reorganization and plasticity. This study shows that cultured neurons from mice deficient in tPA, in contrast to wild-type mice, fail to undergo conditioning-injury induced axonal regeneration in the presence of purified myelin membranes. Interestingly, neurons from mice deficient in plasminogen, the best known substrate for tPA, showed active axon regeneration. These results suggest a novel plasminogen-independent role for tPA in promoting axonal regeneration on CNS myelin.